the values by asking his respondents whether or not they would be willing to pay an amount he specified to visit the area. Depending upon whether the respondent said yes or no to the initial amount, It was successively doubled or halved until the respondent switched his or her response from inclusion or exclusion (or vice versa) (Davis, 1964: 395). Randall, Ives and Eastman (1974) subsequently refined the technique and the bidding game, as they called it, has been used in a number of CV studies. 4
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The simplicity of the bidding game format, and therefore its ease of administration, rests on its yes/no format which, in turn, requires the use of an arbitrary starting point. Unfortunately, there is reason to believe that these characteristics and the iterative format may influence the respondent's values, especially when, as is often the case, the respondent is still in the process of considering the worth of the good to his or her household at the point the elicitation question is asked.
The yes/no format is vulnerable to "yea-saying" which occurs when respondents resolve their uncertainty by acquiescing (Couch and Keniston, 1960; Campbell, et al., 1967; Carr, 1977; Jackman, 1973; Roper 1984) instead of expending the effort necessary to arrive at a value. In order to avoid bias from yea-saying in attitude scales, survey researchers routinely mix the direction of the component questions so that some are worded positively and some negatively. As no comparable compensation procedure is available for CV surveys, this aspect of the bidding game method poses the threat of an upward bias caused by people agreeing with bids they would not otherwise accept.
The starting point provided b y the interviewer's opening bid poses an even greater threat of bias as there is good reason to believe that some respondents will regard the starting bid as conveying information about the normatively acceptable value of the good,or about the actual value of the good, or some combination of the two. According to social influence theory, when "reality" (in our case the value of different levels of national. water quality) is ambiguous, people may seek social approval by adopting perceived group norms (e.g. the starting point) (Upmeyer, 1981) . This accounts for the well known tendency of respondents in social surveys to give socially desirable answers (Edwards, 1957; Dohrenwend, 1966; Phillips and Clancey, 1970; 1972) in an apparent effort to win the interviewer's approval. Alternatively, instead of 90 conforming to perceived expectations, the respondent may regard the starting bid as conveying information about the real price of the good. Market researchers have found that price information is positively related to quality judgments s about different products , especially when they are unfamiliar (Olsen, 1977; Monroe, 1977; Berkman and Gilson, 1978) . Studies of choice behavior under uncertainty have shown that people use a variety of shorthand techniques or heuristics 1982). One heuristic, "anchoring," occurs when people make estimates by starting from
According to to simplify the choice process (Kahneman, Slovic and Tversky, an initial value that is adjusted to yield the final answer.
Kahnemsn, Slovic and Tversky (1973: 14) , who have conducted experimental studies of anchoring, "different starting points yield different estimates, which are biased toward the Initial values." These considerations suggest that a "low" starting point may Indicate to a respondent that the good being valued has a lower utility than he or she initially believed while a "high" starting point might have the opposite effect.
Finally, the iterative procedure also poses the possibility of bias because it puts the respondent on the spot in a social situation. Some respondents may be reluctant to confess (to t h e interviewer) that they are unwilling to pay a given amount for a socially desirable good until the bidding process goes beyond their true WTP amount. According to Loehman (1981: 128),
the Iterative process may also be vulnerable to Interviewer effects as some interviewers could be more aggressive in obtaining higher bids than others.
Tests for Starting Point Bias
Researchers using the bidding game technique recognized the possibility of starting point bias. Beginning with the Farmington study of air visibility in New Mexico (Blank et al.,1977; Rowe, d'Arge and Brookahire, 1980) , they tested the effect of different starting points in a series of experiments. Although the results of the earlier experiments are mixed, there is a growing preponderance of evidence that starting point bias is Indeed a serious problem in CV studies wing the iterative bidding game format.
The first study to test for starting point bias was also the first to report its presence. The Farmington study used three starting points --$1, $5
and $10 --and found that if the Interviewer suggested a bid of $1.OO higher, on the average individuals bid about $. 60 more (Rowe, d'Arge and Brookshire, 1980 Of the five studies which report a negative test for starting point bias, two do not provide sufficient data to permit the evaluation of their claims Brookshire, Randall and Stoll, 1980) , and the findings of two others are open to question. In the case of the South Coast Air Visibility Study, which wed starting points of $1, $10, and $50, the teats for starting point bias presented in the report are based on such small samples that enormous differences would have been necessary to reject the null hypothesis that starting point has no effect. The fact that it was rejected in six of their 36 comparisons suggests that starting point bias may have played a greater role in this study than the researchers' realized. Our reanalysis of Greeley, Walsh and Young's (1981; study of water benefits in the South Platte River Basin (Mitchell and Carson, 1983; Carson, and Mitchell, forthcoming) shows that starting point bias (Implied by their payment vehicles) may be present in that study. Of the five, only Thayer's CV study of the environmental damages to recreators from possible geothermal development in a western park provides reasonably clearcut evidence for the absence of starting point bias.5
Desvousges, Smith and McGivney's (DMS) (1983) contingent valuation study of the recreational and related values of the Pennsylvania portion of the Monogahela River is the last test to be considered. They compared four different CV elicitation methods including two bidding games which differed only in using $25 and $125 starting points. According to the authors, there is "some evidence of a starting point bias in the bidding game, but the statistical analyses are not conclusive" (Desvousges, McGivney and Smith, 1983: p. 4-39) . An examination of the distribution of WTP amounts given by their respondents for the first amount elicited In their study --boatable quality water --provides an instructive illustration of how starting points can influence respondent's behavior and why the effect is sometimes difficult to discern in statistical analysis. Table 1 presents these data which were kindly 5. Ye conjecture that one reason why his respondents were resistant to the effects of his $1 and $10 starting points may have been that his entrance fee payment vehicle implied an appropriate value. If this is the case, people had a "fair" entrance fee in mind when they gave their amounts, and this conception was resistant to the value Implied by the starting points. Only one person gave a bid higher than $100 in this treatment and no one gave a $125 bid. In contrast, twelve of thoae who received the $125 starting point bid that amount, and nine others gave higher amounts. Only a handful of respondents in this treatment gave bids in the $25 range.
Two factors appear to account for the statistical indeterminancy of DSM's teat for starting point bias. First, compared with the $25 treatment, twice as many people in the $125 subsample were defined as outliers , and dropped from the analysis before the starting point test was conducted because they gave bids which were too high relative to their incomes. It to an array of starting points to correct for starting point bias, at least one major drawback of the bidding game would be eased. Thayer (1981) has proposed a constructive test for starting point bias which he asserts can be used to adjust the observed bid to "accurately offset " the bias when it occurs (Thayer , 1981: 36 
The Anchored Payment card
The alternative format we developed for this study is a card which contains a list of dollar amounts ranging from $0 to an amount much larger than any respondent would be likely to offer. 6 Some of the amounts on the card --the anchors --are identified as the average amounts which people in the respondent's income category are paying for several public goods. After an explanation of the anchors' meaning, the WTP amount is obtained by asking the respondents "which amount on this card or my amount in between in the most you are willing to pay (for the good). " Figure 1 shows one of the cards used in our 1981 pilot study.
6. The payment card differs from the check-list procedure which has been used in several mail surveys (e.g. Hammack and Brown, 1974) in presenting individual amounts instead of ranges.
The payment card's format 7 la designed to improve the quality of our respondents l WTP amounts without biasing them. The menu of amounts la intended to encourage the respondents to give as much thought at possible to the valuation question by reminding them that there la a wide range of possible values, all of which are"acceptable ," and by requiring them to make a choice among numerous alternatives.
It also aims to make the valuation task psychologically more manageable for those respondents who otherwise might be the fact-that they are already paying for water quality, an understanding which la vital to our scenario, and provides a context for interpreting the list of dollar amounts which they may find useful as they consider how much 'they are willing to pay for the water quality levels.
Although the payment card avoids starting point and yea-saying bias by aschewing the uae of starting points and questions with a yes/no format, it poses the risk of bias from other types of implied value cues and this risk must be taken into account in designing the cards for a given study. The primary areas of concern are range restriction/expansion bias from the range and intervals uaed on the cards and relational bias from the anchors.
Range Restriction/Expansion Bias
If the upper bound of the range la below some respondents' true WTP amounts, for example,they will undervalue the good unless, as is very unlikely, they insist on giving an amount which outside the card's range.
Conversely, if the upper bound is too high , 8 respondents may interpret the 7. In what follows, "payment card" refers to the anchored version unless otherwise indicated.
8. The lower bound should always be $0. 
Relational Bias
Range restriction/expansion bias deserves careful attention in studies using the payment card, especially those using the unanchored version. One purpose of the income-based anchors is to help mitigate this problem by providing a rationale. for the range of amounts on the card. But the anchors themselves pose a potential source of bias because there is the possibility that respondents would rely on them for more guidance than they are intended to give in the manner described by Kahneman et al.'s "anchoring" heuristic.
In order to assess this possibility we conducted an experiment in our 1980
pilot study where we varied the number and amount of the anchors. The results of this experiment, and an examination of the distribution of responses relative to the anchors in the present study, gives us reason to believe that our anchors do not bias our findings in any significant way.
A national probability sample of 1576 people were personally interviewed in our 1980 pilot study. This sample was divided into four equivalent subsamples,three of which (A-C) were presented with different versions of the payment card. The variations we tested and their rationale are as follows: : :A;' higher than those used iii. (126) for Version A i v . atti tudes* *Composed of 7 items ranging from attitudes towards the environmental movement to the importance of environmental problems in the respondents' hierarchy of issues. bias the findings.
We did not conduct any payment card experiments in the present study. Table 4 , however, presents the distribution of our WTP R responses for each of the five payment oarda. These data permit a visual assessment of whether the distribution la determined by the anchor amounts which are Indicated on the margins of each subtable. If relational bias is present, It is moat likely to occur in the distribution for the first of the water quality levels, the boatable WTP amounts (WTPB). The only time clustering occurs near one of the anchors is when the apace program and police and fire anchors are adjacent to popular round numbers such as $10 (Card A), $25 (B), $50 (A,C) and $100 (B).
Since similar clustering at the popular numbers occurs when these numbers are not near any of the anchors,we conclude that the anchors do not bias our estimates.
Although these teats show no evidence of relational bias, further tests of the anchored payment card are advisable. Perhaps the 25 percent difference in the first experiment was too small to show an effect despite the fact that our sample sizes were reasonably large for this experiment. Tests of range restriction/expansion bias would also be useful. It should not be difficult to demonstrate range effects at the extreme;what is important to know is whether relatively small changes in range have effects on the WTP amounts in otherwise adequately designed CV studies.
The Unanchored Payment Card Do payment cards really need to uae anchors? Although we have provided evidence that relational bias due to the anchors is not a problem in this study, using unanchored payment cards would be simpler and leas risky. The use of anchors is not a simple matter, owing to the need to derive the anchors and prepare different sets of payment cards for each income level. The anchors also pose the possibility of range restriction/expansion bias. In the present study income is strongly related to people's WTP values. We attribute this effect to people's discretionary allocation of their disposable income. An alternative explanation, which we consider to be unlikely, would be that the WTP amounts given by those with higher incomes are an artifact of the the larger ranges shown to these respondents on their payment cards.
If the anchors help respondents arrive at a meaningful value for water quality, we would expect the following differences in WTP amounts elicited by anchored vs. unanchored payment cards:
Where SEM is the standard error of the mean. These hypotheses are based on the assumption that, lacking the context provided by the anchors, the respondents in the unanchored treatment are more likely to guess at their values for water quality.
Thus, their WTP amounts should have an additional increment of variance (standard error of the mean), compared with the anchored results, and be leas well explained by regression analysis.
We tested these hypotheses on a small sample as part of our formal pretest for this study. One hundred respondents were personally interviewed in the summer of 1983 by the Research Triangle Institute (RTI) In the summer of 1983.
Three experienced RTI interviewers administered a draft version of the questionnaire to a nonprobability sample of North Carolina residents who were selected to represent a full range of respondent types. This sample was divided into two subsamples which were as equivalent as possible. Subsample A received the version of the questionnaire with the act of five anchored payment cards use in this study and B an identical, but unanchored set. Since the range and increments of both sets of payment cards varied by income category, the experiment does not provide any insight into possible range restriction/expansion bias. Table 5 presents the WTP amounts for the boatable water quality level, where we would expect the strongest bias if it is present, and for the total amounts given for the three levels. The data is for all the cases in the pretest who gave uaable WTP amounts." Because of the very small sample size, these findings must be regarded as tentative. With this proviso in mind, it appears that the two types of payment cards in this experiment measure the same level of benefits as none of the comparisons between the mean and medians for the boatable or the swimmable (total) levels is statistically different. As predicted, however, the standard errors of the mean are somewhat larger for the 10. Respondents were dropped from analysis if a response to one of the three water quality levels ma missing and/or if their WTP amount was greater than five percent of their income. An equivalent number of nonusable WTP responses was obtained from each treatment and the distribution of incomes for the two subsamples were very similar. unanchored treatment. The results of the regression analysis (not reported here) is also in the predicted direction with the anchored treatment showing an adjusted R 2 of .14 compared with.10 for the unanohored treatment. Consistent with these findings and our expectations,the interviewers strongly preferred the anchored payment card which they said was easier to administer.
Conclusion
There is strong reason to believe that the bidding game la too vulnerable to bias to be used in a CV study such as this one. The available evidence which we have reviewed in this chapter supports the anchored payment card as a viable alternative to the payment card. This technique avoids the possibility of starting point and yea-saying bias and relational bias from the anchors does not appear to be a significant problem. Cur pretest experiment and the estimations reported earlier in chapter 2 show the WTP amounts elicited by the anchored payment card are explainable. Roth the RTI and the Opinion Research Corporation interviewers found it easy to use. Although our data do not allow us to make a judgment about its ability to produce usable responses relative to the other nonpayment card techniques, Tolley and his collaborators (Tolley et al., 1983 found it superior to the other elicitation techniques they compared it with --the checklist, bidding game, and variable offer approach --in this respect.
These judgments, It should be emphasized, are for the anchored version of the payment card. On a priori grounds we believe it should be superior to the unanchored version,and our experiment provides some evidence in support of this contention. They also are specific to this study. We have emphasized the importance of designing the payment card in such a way that the range of amounts presented on the card and the increments between the amounts are suitable for the study in which the card is used. More experience with the 105 anchored payment card is necessary before an informed judgment can be rendered about bow It should be implemented and the kinds of studies for which it is beat suited. 11
11. See Mitchell and Carson ( 1984 ) for a discussion of the design principles which should guide the construction of payment cards for CV studies.
